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Abstract
Semiactive vibration control systems possess both the simplicity and inherent reliability of passive systems
while maintaining the adaptability of active vibration control systems integrated with an appropriate control
algorithm. One of the recent and promising technologies in semiactive vibration control is to utilize
magnetorheological (MR) fluids (MRFs) and MR elastomers (MREs). The well-known remarkable feature of
MR materials is the continuous controllability of stiffness and damping properties under external magnetic
field. The unique controllable characteristic of MR materials has catalyzed comprehensive research and
development focusing on vibration control systems including vehicle dampers, engine mounts, adaptive tuned
vibration absorber, and seismic bearings. The major goal of this special issue is to provide recent research in
applications utilizing MR materials. In particular, the special issue focuses on the MR techniques that deal
with configuration design, dynamic modeling, and semiactive controller implementation along with
simulation or/and experimental works. Therefore, the papers published in this special issue will be innovative
references for the development of more advanced application devices or systems utilizing MR materials.
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Semiactive vibration control systems possess both the sim-
plicity and inherent reliability of passive systems while main-
taining the adaptability of active vibration control systems
integrated with an appropriate control algorithm. One of the
recent and promising technologies in semiactive vibration
control is to utilize magnetorheological (MR) fluids (MRFs)
[1] and MR elastomers (MREs) [2]. The well-known remark-
able feature of MR materials is the continuous controllability
of stiffness and damping properties under external magnetic
field. The unique controllable characteristic of MR materi-
als has catalyzed comprehensive research and development
focusing on vibration control systems including vehicle
dampers, engine mounts, adaptive tuned vibration absorber,
and seismic bearings [3–10]. The major goal of this special
issue is to provide recent research in applications utilizing
MR materials. In particular, the special issue focuses on the
MR techniques that deal with configuration design, dynamic
modeling, and semiactive controller implementation along
with simulation or/and experimental works. Therefore, the
papers published in this special issue will be innovative
references for the development of more advanced application
devices or systems utilizing MR materials.
In this special issue, all the papers have been accepted
and published after strict review process by the worldwide
experts on the MR materials technology. The published
papers cover characteristic analysis and design of the devices,
new modeling approaches, and control algorithms used in
vibration control systems. A brief summary of each applica-
tion proposed in the published papers is given as follows.
J. C. Tudon-Martinez and R. Morales-Menendez pro-
posed a new adaptive vibration control system (AVCS) based
on the linear parameter-varying (LPV) control theory to
reduce the lack of damping force of MR damper particularly
caused by oil leakages and compared the estimation error
of the fault with the model of damping force in which
the static equations are used. Y. Zhang et al. presented
an MR damping turning tool based on the squeeze-mode
to improve the vibration resistance of the tool system on
the lathe in which the parameters of MR damper were
chosen by the 3Dfinite element simulations.The effectiveness
of MR damping turning tool was verified by undertaking
the chattering suppressive experiment. A. F. Jahromi et al.
proposed a frequency dependent MR damper model where
the viscosity of MR damper was modeled by exponential
andGaussian functions.They experimentally investigated the
accuracy and consistency of the model in force simulation.
G. Yu et al. developed a self-decoupling magnetorheolog-
ical damper and established a theoretical model based on
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conservation of energy and the constraint equation. They
also explored the influence of temperature changes on the
damper performance. T. Komatsuzaki and Y. Iwata applied
a frequency-tunable dynamic absorber which was fabricated
with MRE to the vibration control of a one-DOF structure,
controlled with a real-time stiffness switching algorithm.
They compared the damping performance with the passive-
type absorber. X. P. Do et al. developed a new direct adaptive
fuzzy controller based on amodel of interval type 2 fuzzy and
𝐻
∞ tracking techniques and the effectiveness of controller
was verified by investigating the field-dependent damping
force and the stable robustness of MR damper system. Z.
Yulin andZ. Xiuyang proposed the decomposition leastmean
square (LMS) algorithm and reconstruction LMS algorithm
based on Wavelet. The noise reduction performance of the
proposed algorithms was compared with traditional LMS
algorithm by application to MRE noise control system.
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